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(54) Apparatus for and method of retrieving Information 



(57) An information retrieving apparatus (S) is 
advantageously used in a voice operation of a vehicle 
navigation system, the apparatus includes a storage 
unit (DK, 8) for storing the plural pieces of the candidate 
information composing a hierarchical structure including 
m hierarchies (m is a natural number not less than 2), 
and the apparatus retrieves a target information from 
the hierarchical structure. The apparatus includes an 
input unit (200) for inputting information, a judging unit 



(6) for judging a correspondence of the inputted infor- 
mation with one of the plural pieces of the candidate 
information and for judging the hierarchy of the candi- 
date information if the correspondence is obtained, and 
a retrieving unit (6) for retrieving one of the plural pieces 
of the candidate information as a target information 
based on a judged result of the judging unit. 
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Description 

Held of the Invention 

[0001] The present invention relates to a technical 
field of an information retrieval apparatus for retrieving 
information such as a destination spot in a navigation 
device which displays a travel route of a mobile object 
such as a vehicle, names of famous places around the 
travel route and the like as well as a map so as to assist 
the driving of the mobile object. 

Description of Related Art 

[0002] At present there is known a navigation device, 
which displays a position mark (guide mark) represent- 
ing a current position of a mobile object on a map so as 
to guide a travel route to a destination spot based on the 
displayed map, as a position measuring device used for 
various mobiles such as a vehicle, an aircraft and a ves- 
sel. In such navigation devices, vehicle navigation 
devices to be mounted on vehicles are roughly divided 
into two types: a stand-alone type navigation device and 
a GPS (Global Positioning System) type navigation 
device. 

[0003] The stand-alone type navigation system 
obtains a travel direction and a travel distance of a vehi- 
cle by means of independent sensors such as a speed 
sensor and an angular velocity sensor provided on the 
vehicle, and then calculates a current position of the 
vehicle by successively adding the obtained travel direc- 
tion and travel distance to a reference point so as to dis- 
play a position mark and a corresponding map on a 
display screen based on the calculated current position. 
[0004] The GPS type navigation system receives a 
position measuring radio waves from a plurality of GPS 
satellites launched into space via a GPS receiver, and 
calculates a current position of the vehicle by a three- 
dimensional measuring method or a two-dimensional 
measuring method based on the received result so as to 
display a position mark and a corresponding map on a 
display screen based on the calculated current position. 
[0005] Further, a so-called hybrid-type vehicle naviga- 
tion device having both functions of the above-men- 
tioned stand-alone type and GPS types navigation 
systems is recently known. 

[0006] In addition, among the above respective vehi- 
cle navigation devices, there is also known a navigation 
device for superposing a scheduled travel route, which 
the vehicle plans to follow, on a map to be displayed 
together with famous places around the travel route. 
[0007] According to the above respective vehicle nav- 
igation devices, since a user (i.e., driver) can know a 
current position of the vehicle and a map around the 
current position in connection with each other, he or she 
can reach the destination without getting lost even if he 
or she goes to the area for the first time. 
[0008] On the other hand, in the above-mentioned 



vehicle navigation device, there is a case, for example, 
that the driving is started after a destination spot is set 
and a travel route to the destination spot is determined 
in advance. At this time, in setting the destination spot, 

5 a plurality of destination candidates are arranged in a 
hierarchical data structure, and the particular destina- 
tion spot is set by successively searching the hierarchi- 
cal structure for that particular destination in an 
interactive manner with the user. 

io [0009] Namely, according to the vehicle navigation 
device having the destination spot setting function, 
when a destination spot is set concretely, plural types of 
destination attribute names (for example, attribute 
names representing types of destination spots such as 

is a golf course, a theme park and a restaurant. Trie hier- 
archy of the destination candidates composed of the 
attribute names is the first hierarchy) are first displayed, 
and the user selects a target attribute of the destination 
spot from those plural attribute names. Then, plural 

20 names of prefectures (the hierarchy of the destination 
candidates composed of prefecture names is the sec- 
ond hierarchy) in which facilities including the target 
destination spot exist are displayed. When a name of 
the target prefecture where the destination spot exists is 

25 selected, plural names of areas in the target prefectures 
(for example, the names of areas such as northern part 
and southern part The hierarchy of the spot candidates 
including the area names is the third hierarchy) are dis- 
played so that a name of a target area where the desti- 

30 nation spot exists is selected from the plural area 
names. Next plural names of cities/towns/villages exist- 
ing in the target area (the hierarchy of the spot candi- 
dates including the names of cities/towns/villages is the 
fourth hierarchy) are displayed, and a name of the target 

35 city/town/village where the destination spot exists is 
selected. Then, finally, plural names of concrete facili- 
ties having the target attribute selected previously in the 
selected dty/town/village are displayed as destination 
candidates, and the destination spot is selected from 

40 those displayed names of the facilities and set. 

[0010] However, in the case where the above- 
described destination spot setting function of the vehicle 
navigation device is used, a driver needs to change the 
displayed prefecture names until a desired prefecture 

45 name is displayed in order to select the prefecture name 
included in the second hierarchy, for example. There- 
fore, there arose a problem that unnecessary time is 
required for searching the target prefecture name. 
[0011] As for this problem, in the vehicle navigation 

so device capable of inputting information by using a voice 
recognizing function which is being put into practical 
use recently, all candidate names of prefectures should 
be vocally reproduced by the device until a desired pre- 
fecture name comes out As a result the required time 

55 becomes unnecessarily long and the driving is hindered 
because many unnecessary voices are heard. 
[0012] Further, according to the above-mentioned 
destination spot setting function, it is always necessary 



2 



3 



EP0935123 A2 



4 



to start selecting cancfidates from the first hierarchy then 
down to the deeper hierarchies. In this case, tor exam- 
ple, even if a user already knows a name of city/town/vil- 
lage where the destination spot exists (belonging to the 
fourth hierarchy), the driver should unnecessarily start 5 
the selecting operation from the uppermost hierarchy, 
and hence unnecessary operation should be made. 

SUMMARY OF THE INVENTION 

10 

[0013] In view of the above, an object of the present 
invention is to provide an information retrieving appara- 
tus and an information retrieving method, which are 
capable of retrieving a desired destination spot informa- 
tion quickly, accurately and conveniently in a navigation is 
device having a destination spot setting function using 
spot candidates data of hierarchical structure 
[001 4] According to one aspect of the present inven- 
tion, there is provided an information retrieving appara- 
tus for retrieving target information from plural pieces of 20 
candidate information, including: a storage unit for stor- 
ing the plural pieces of the candidate information in a 
hierarchical structure including m hierarchies (m is a 
natural number not less than 2); an input unit for input- 
ting information; a judging unit for judging a correspond- 25 
ence of the inputted information with one of the plural 
pieces of the candidate information and for judging the 
hierarchy of the candidate information if the correspond- 
ence is obtained; and a retrieving unit for retrieving one 
of the plural pieces of the candidate information as a tar- 30 
get information based on a judged result of the judging 
unit. 

[001 5] In accordance with the apparatus thus config- 
ured, the storage unit stores the plural pieces of the 
candidate information in a hierarchical structure includ- 35 
ing m hierarchies. A user can input information via the 
input unit. Then, the judging unit judges a correspond- 
ence of the inputted information with one of the plural 
pieces of the candidate information, and then judges the 
hierarchy of the candidate information if the correspond- 40 
ence is obtained. Thereafter, the retrieving unit retrieves 
one of the plural pieces of the candidate information as 
a target information based on a judged result of the 
judging unit 

[001 6] Therefore, since a hierarchy of inputted candi- 45 
date information is judged first and then the information 
is retrieved based on the judged result, it is possible to 
retrieve target information in the order of hierarchies, or 
alternatively possible to retrieve target information while 
skipping one or plural hierarchies and jumping from a so 
hierarchy to a hierarchy. Consequently, a desired target 
information can be retrieved conveniently in the infor- 
mation retrieval apparatus. 

[0017] The hierarchical structure may be arranged 
such that each piece of the candidate information ss 
belonging to (n+1)-th hierarchy (n is a natural number 
and rxm-1) is associated with one of the plural pieces 
of the candidate information belonging to n-th hierarchy. 



With this arrangement if candidate information in the 
upper hierarchy are different candidate information in 
the lower hierarchy corresponding to the candidate 
information in the upper information are different. 
Therefore, the hierarchical structure can be constituted 
to include plural types of candidate information. 
[0018] It is preferred that the information retrieving 
apparatus further includes an output unit for outputting 
input request information which requests a user to input 
an input information corresponding to the candidate 
information belonging to one hierarchy of the hierarchi- 
cal structures, wherein the output unit includes: a unit 
for outputting the input request information requesting 
the input of the candidate information belonging to the 
(p+1)-th hierarchy if the candidate information belong- 
ing to the p-th hierarchy is inputted in response to the 
input request information requesting the input of the 
candidate information belonging to the p-th hierarchy (p 
is a natural number and p<m-1); and a unit for output- 
ting the input request information requesting the input of 
the candidate information belonging to the (p+q+1)-th 
hierarchy if the candidate information belonging to the 
(p+q)-th hierarchy is inputted in response to the input 
request information requesting the input of the candi- 
date information belonging to the p-th hierarchy (q is a 
natural number and (p+<0<m-1). This enables the 
retrieval in the order of the hierarchical structure or 
alternatively enables the retrieval with jumping between 
the hierarchies. 

[001 9] In addition, the output unit may further include 
a unit for outputting the input request information 
requesting the input of the candidate information in r-th 
hierarchy (r is a natural number and r<m-1) if no candi- 
date information is inputted for a predetermined time in 
response to input request information requesting the 
input of the candidate information belonging to the r-th 
hierarchy. With this arrangement, if no input in response 
to the input request information of a hierarchy is made, 
another input request information of the lower hierarchy 
is outputted. thereby accelerating the retrieval of the tar- 
get information. 

[0020] It a preferred embodiment the candidate infor- 
mation may include a plurality of candidate information 
groups each including the plural pieces of the candidate 
information in one hierarchy, wherein the candidate 
information included in one candidate information group 
is different from the candidate information included in 
another candidate information groups, and wherein, if 
no input information corresponding to the candidate 
information is inputted for a predetermined time in 
response to input request information requesting the 
input of the candidate information included in one candi- 
date information group, the output unit outputs the input 
request information requesting the input of the candi- 
date information included in a candidate information 
group other than the one candidate information group. 
[0021 ] With this arrangement, an output of one input 
request information can be rapidly made. In addition, 
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the desired candidate information can be irputted with- 
out the need to output all candidate information in one 
hierarchy. 

[0022] The output unit may output the input request 
information in a form of voice, wherein the information s 
inputted through the input unit is voice information, and 
wherein the input unit includes a voice recognition unit 
for recognizing a content of the inputted voice informa- 
tion. This achieves safer and more convenient input of 
information. w 
[0023] According to another aspect of the present 
invention, there is provided an information retrieving 
apparatus for retrieving target information from plural 
pieces of candidate information, including: a storage 
unit for storing the plural pieces of the candidate infer- is 
mation in a hierarchical structure including a plurality of 
hierarchies; an input unit for inputting information; a 
determining unit for determining the candidate informa- 
tion corresponding to the inputted information; and a 
retrieving unit for retrieving one of the plural pieces of 20 
candidate information which belong to the lower hierar- 
chy of the determined candidate information and are 
associated with the determined candidate information. 
Consequently, a desired target information can be 
retrieved conveniently in the information retrieval appa- 2s 
ratus. 

[0024] According to still another aspect of the present 
invention, there is provided a method of retrieving target 
information from plural pieces of candidate information 
composing a hierarchical structure including m hierar- 30 
chies (m is a natural number not less than 2), wherein 
the hierarchical structure is arranged such that each 
piece of the candidate information belonging to (n+1)-th 
hierarchy (n is a natural number and n<m-1) is associ- 
ated with one of the plural pieces of the candidate infer- 35 
mation included in rvth hierarchy, the method including 
the steps of: receiving voice information; judging a cor- 
respondence of inputted voice information with one of 
the plural pieces of the candidate information and judg- 
ing the hierarchy of the candidate information if the cor- 40 
respondence is obtained; and retrieving one of the 
plural pieces of the candidate information as a target 
information based on a judged result of the judging step. 
[0025] In accordance with the apparatus thus config- 
ured, the plural pieces of the candidate information are 45 
stored in a hierarchical structure inducting m hierar- 
chies. An input information is received, and then a cor- 
respondence of the inputted information with one of the 
plural pieces of the candidate information is judged. 
Then, the hierarchy of the candidate information is so 
judged if the correspondence is obtained. Thereafter, 
one of the plural pieces of the candidate information is 
retrieved as a target information based on a judgement 
result. 

[0026] Therefore, it is possible to retrieve target infer- 55 
mation in the order of hierarchies, or to retrieve target 
information while skipping one or plural hierarchies and 
jumping from a hierarchy to a hierarchy. 



[0027] The nature, utility, and further features of this 
invention will be more clearly apparent from the follow- 
ing detailed description with respect to preferred 
embodiment of the invention when read in conjunction 
with the accompanying drawings briefly described 
below. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0028] 

FIG. 1 is a schematic block diagram showing the 
configuration of the vehicle navigation apparatus 
according to the present invention. 
FIGS. 2A and 2B are schematic diagrams showing 
the hierarchical structure of request messages and 
recognition words, respectively. 
FIG. 3 is a flowchart showing a main routine of 
information retrieving process according to an 
embodiment of the present invention. 
FIG. 4 is a flowchart showing a hierarchy judge- 
ment routine in the information retrieving process of 
the invention. 

FIG. 5 is a flowchart showing a following part of the 
routine shown in FIG. 4. 

FIG. 6 is a flowchart showing a following part of the 
routine shown in FIG. 5. 

FIGS. 7A and 7B are flowcharts showing hierarchy 
determination routine in the information retrieving 
process of the invention. 

FIG. 8 is another flowchart showing a following part 
of the routine shown in FIG. 5. 
FIG. 9 is still another flowchart showing a following 
part of the routine shown in FIG. 5. 
FIGS. 10A and 10B are flowcharts showing hierar- 
chy determination routine in the information retriev- 
ing process of the invention. 
FIG. 1 1 is still another flowchart showing a following 
part of the routine shown in FIG. 5. 
FIG. 1 2 is still another flowchart showing a following 
part of the routine shown in FIG. 5. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0029] The preferred embodiment of the present 
invention will be described below. It is noted that the 
embodiment described below is directed to the case 
where the present invention is applied to a vehicle navi- 
gation device which has a voice recognition function 
and a voice synthesizing function and is capable of 
inputtingfoulputting information as voice. 
[0030] At first the configuration of the vehicle naviga- 
tion device according to the present embodiment will be 
described below with reference to FIG. 1 . 
[0031 ] As shown in FIG. 1 , a vehicle navigation device 
S is provided with an angular velocity sensor 1, a travel 
distance sensor 2, a GPS receiver 3. a system control- 
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ler 4, an input unit 10 such as a remote control unit a 
DVD-ROM drive 11, a display unit 12, an audio repro- 
duction unit 17. a voice recognition decoder 21, a voice 
synthesizing unit 22 and a speaker 23. The angular 
velocity sensor 1 detects an angular velocity of rotation $ 
of an vehicle so as to output angular velocity data and 
relative orientation data. The travel distance sensor 2 
calculates a pulse number per rotation of wheels by 
counting a pulse number in a pulse signal of a predeter- 
mined period outputted according to rotation of the w 
wheels so as to output travel distance data based on the 
pulse number per rotation. The GPS receiver 3 receives 
radio waves from GPS satellites so as to output GPS 
position measuring data and absolute orientation data 
indicating the advancing direction of the vehicle. The 15 
system controller 4 controls the whole navigation device 
based on the relative orientation data, the angular 
velocity data, the travel distance data, the GPS position 
measuring data and the absolute orientation data. The 
input unit 1 0 is used by a user or driver to input various 20 
data. The DVD-ROM drive 11 reads out and outputs 
various data such as map data including road data rep- 
resenting a number of traffic lanes, road widths and the 
like and data representing names of facilities and 
detailed information from a DVD-ROM (DVD- Read Only 25 
Memory) disk DK under the control by the system con- 
troller 4. The display unit 12 displays the various display 
data under the control by the system controller 4. The 
audio reproduction unit 17 reproduces and outputs var- 
ious voice data under the control by the system control- 30 
ler 4. The voice recognition decoder 21 recognizes 
contents of voices inputted from an external micro- 
phone 200. The voice synthesizing unit 22 synthesizes 
voices based on the voice data outputted from the voice 
recognition decoder 21 . The speaker 23 outputs a syn- 35 
thesized voice signal outputted from the voice synthe- 
sizing unit 22 to be audible to the user or driver. 
[0032] The system controller 4 includes an interface 
unit 5, a CPU 6 as a computer, a ROM (Read Only 
Memory) 7 and a RAM 8. The interface unit 5 performs ao 
an interface operation with the external sensors such as 
the GPS receiver 3. The CPU 6 controls the whole sys- 
tem controller 4. The ROM 7 stores a basic control pro- 
gram and the like for controlling the CPU 6. The RAM 8 
has a non-volatile memory, not shown, and stores van- 45 
ous data, such as route data which has been set in 
advance by a user via the input unit 1 0 and data neces- 
sary tor the processing in the CPU 6 in rewritable man- 
ner. The system controller 4 is connected with the input 
unit 10, the DVD-ROM drive 11, the display unit 12, the so 
audio reproduction unit 17 and the voice recognition 
decoder 21 via a bus line 9. The control program for the 
information retrieving process, described later, exe- 
cuted by the CPU 6 is recorded beforehand in the DVD- 
ROM disk DK and is read out by the DVD-ROM drive 1 1 55 
when it becomes necessary. 
[0033] The display unit 1 2 includes a graphic control- 
ler 13, a buffer memory 14, a display control unit 15 and 



a display 16. The graphic controller 13 controls the 
whole display unit 12 based on the control data trans- 
mitted from the CPU 6 via the bus line 9. The buffer 
memory 14 may be composed of a memory such as a 
VRAM (Video RAM), and temporarily stores image 
information which can be displayed immediately. The 
display control unit 1 5 controls the display 1 6 composed 
of a liquid crystal display device, a CRT (Cathode Ray 
Tube) display device or the like based on image data 
outputted from the graphic controller 13. 
[0034] The audio reproduction unit 1 7 includes a D/A 
converter 18, an amplifier 19 and a speaker 20. The D/A 
converter 1 8 converts digital voice data transmitted from 
the DVD-ROM drive 1 1 or the RAM 8 via the bus line 9 
into analog voice signal. The amplifier 19 anrplifies the 
analog voice signal outputted from the D/A converter 
18. The speaker 20 converts the amplified analog voice 
signal into a voice so as to be outputted as an audible 
voice message from the navigation device. 
[0035] The voice recognition decoder 21 has a voice 
recognition circuit for recognizing human voice. When a 
spoken word is inputted via the external microphone 
200, a candidate word which is closest to the spoken 
word is selected from an internal dictionary including 
information representing many words, and candidate 
word data representing the selected candidate word are 
outputted to the CPU 6 via the bus line 9. Here, the 
internal dictionary may be stored in the DVD-ROM disk 
DK and read out by the DVD-ROM drive 1 1 according to 
needs. 

[0036] In the vehicle navigation device S having the 
above-mentioned configuration, when a user inputs 
spot information or the like representing a destination 
spot via the external microphone 200 in the course of 
the processing procedure described later, the candidate 
word corresponding to the inputted word is retrieved by 
the voice recognition decoder 21, and map data or the 
like stored in the DVD-ROM disk DK are read out by the 
system controller 4 based on the retrieved candidate 
word so as to be displayed on the cfisplay unit 12. 
[0037] Of course, a destination spot or the likB may be 
inputted by the input unit 10. Alternatively, however, 
such information may be inputted easily by voice input 
to dispense with an operation by buttons or the like on 
the input unit 10. 

[0038] In addition, in the vehicle navigation device S 
shown in FIG. 1, plural kinds of place names or facility 
names which are frequently set as a destination spot 
may be selected and registered, in advance, in the RAM 
8 together with a number of times at which they are 
selected and adopted as the destination spot 
[0039] In addition, a plurality of place names or facility 
names which have been retrieved recently and set as a 
destination spot may be stored in the RAM a 
[0040] Next, with reference to FIGS. 2A and 2B, the 
description will be given of the data structures of 
request message data used for voice output from the 
speaker 23 and recognition words used for recognizing 
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a voice inputted via the external microphone 200 
(namely, a voice recognizing data corresponding to 
words to be inputted). 

[0041] First, the description will be given of the data 
structure of the request message data with reference to s 
FIG. 2A. Here, a voice to be outputted from the speaker 
23 in the present embodiment is a request message for 
requesting the user to input information by notifying the 
user of the content of the information to be inputted 
next, and 2A shows the data structure of the request 10 
messages. The voice data to be outputted as the 
request message shown in FIG. 2A are recorded 
beforehand in the DVD-ROM disk DK, and they are read 
out by the DVD-ROM drive 11 according to need. The 
method of using respective messages will be described is 
later by referring to flowcharts. 
[0042] As shown in FIG. 2A, the request message SM 
of the present embodiment is classified into six hierar- 
chies. 

[0043] Voice data, which are used for outputting a 20 
message "where are you going?" just after the power-on 
of the vehicle navigation device S (more specifically, 
when an ignition switch of the vehicle is turned on), are 
stored in an area 50 in a zeroth hierarchy 30 which is the 
most significant hierarchy. 25 
[0044] Next, voice data for outputting a message "One 
of prefecture, area code, registered address, genre and 
recently retrieved address, please.", which should be 
outputted via the speaker 23 after the request message 
SM "Where are you going?", are stored in an area 51 of 30 
a first hierarchy 31. 

[0045] Next, voice data for outputting a message "Pre- ' 
fecture, please.", which is associated with the word 
"prefecture" of the message in the area 51 , are stored in 
an area 52 in a second hierarchy 32. 35 
[0046] Next, voice data for outputting a message "City 
name, please.", which is associated with the message 
in the area 52, are stored in an area 53 in a third hierar- 
chy 33. 

[0047] In addition, voice data for outputting a message ao 
"Address, pleasa". which is associated with the mes- 
sage in the area 53, are stored in an area 54 in a fourth 
hierarchy 34. 

[0048] Next, voice data for outputting a message 
"Area code, pleasa", which is associated with the word as 
"area code" of the message in the area 51 , are stored in 
an area 55 in the second hierarchy 32. 
[0049] In addition, voice data for outputting a message 
"Area code, please.", which is associated with the mes- 
sage in the area 55. are stored in an area 56 in the third so 
hierarchy 33. 

[0050] Further, voice data for outputting a message 
"Remaining part of the phone number, please.", which is 
associated with the message in the area 56, are stored 
in an area 57 in the fourth hierarchy 34. 55 
[0051] Next, voice data for outputting a message 
"Address, pleasa", which is associated with the word 
"registered address" and the word "recently retrieved 



address" in the message in the area 51 , are stored in an 
area 58 in the second hierarchy 32. 
[0052] In addition, voice data for outputting a message 
"O O. XX, aa. ♦♦. @®, or the others?" as a mes- 
sage of the first segment, which is associated with the 
message in the area 58, are stored in an area 59 in the 
third hierarchy 33. 

[0053] Further, voice data for outputting a message 
**••. A A, w. □□, or 00?" as a message of the second 
segment, which is associated with the message in the 
area 58, are stored in an area 60 in the third hierarchy 
33. 

[0054] Here, the above-mentioned "OO". "XX". 
"aa", "♦♦", "®@", "••", "AA", "vv", "co" and "00" 
represent concrete registered addresses which are 
used frequently or concrete addresses which are differ- 
ent from each other and have been retrieved recently. 
[0055] Next, voice data for outputting a message "Sta- 
tion, highway, amusement park, goff course, ski area or 
the others?" as a message of the first segment which is 
associated with the word "genre" in the message in the 
area 51, are stored in an area 61 in the second hierar- 
chy 32. 

[0056] In addition, voice data for outputting a message 
"accommodation facility, hospital, educational facility, 
park, campsite or the others?" as a message of the sec- 
ond segment, which is associated with the word 
"genre", are stored in an area 62 in the second hierar- 
chy 32. 

[0057] Further, voice data for outputting a message 
"Resort facility, public office, ferry terminal or airport?" 
as a message of the third segment which is associated 
with to the word "genre", are stored in an area 63 in the 
second hierarchy 32. 

[0058] Next, information suggesting the access to the 
area 52 in order to output the message ("Prefecture, 
please.") in the area 52 according to the message in the 
area 61, 62 or 63. are stored in an area 64 in the third 
hierarchy 33. 

[0059] Next, information suggesting the access to the 
area 53 in order to output the message ("City, name, 
please.") in the area 53 according to the information in 
the area 64, are stored in an area 65 in the fourth hier- 
archy 34. 

[0060] Finally, information suggesting the access to 
the area 54 in order to output the message f Address, 
please.") in the area 54 according to the information in 
the area 65, are stored in an area 66 in the fifth hierar- 
chy 35. 

[0061 ] Here, as is clear from the data structure of the 
request messages SM, as for the request messages 
SM in the hierarchies not higher than the second hierar- 
chy 32, one request message SM in the upper hierarchy 
is associated with one request message SM in the lower 
hierarchy. Therefore, the request message SM in the 
lower hierarchy is not associated with plural request 
messages SM in the upper hierarchies. 
[0062] Next, the description will be given of the data 
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structure of the recognition words W with reference to 
FIG. 2B. Here, the recognition words in the present 
embodiment are words used to recognize the voice that 
a user inputs in response to the request messages SM. 
FIG. 2B shows a data structure of the recognition words 5 
W. The voice data corresponding to the recognition 
words shown in FIG. 2B are stored beforehand in the 
DVD-ROM disk DK as the internal cfictionary and are 
read out by the DVD-ROM drive 1 1 according to need. 
The method of using the following recognition words will 10 
be described later together with flowcharts. 
[0063] As shown in FIG. 2B, the recognition words W 
of the present embodiment are classified into five hier- 
archies so as to correspond to the respective hierar- 
chies of the above request messages SM. 15 
[0064] A dictionary, which shows the words "prefec- 
tures", "area code", "registered addresses", "genre" and 
"recently retrieved address" in order to recognize a 
voice inputted in response to the message in the area 
51 in the request messages SM. are stored in an area 20 
70 in a first hierarchy 40 which is the most significant 
hierarchy. 

[0065] Next, a dictionary, which shows real names of 
the prefectures (Tokyo-To". "Kanagawa-Ken" and the 
like) associated with the word "prefecture" in the mes- 25 
sage in the area 70 and used for recognizing a voice 
inputted in response to the word "Prefecture, please." in 
the area 52 in the request messages SM. is stored in an 
area 71 in a second hierarchy 41. 
[0066] In addition, a dictionary, which shows real 30 
names of the city ("Shinagawa-Ku", "Yokohama-Shi" 
and the like) associated with the word in the area 71 and 
used for recognizing a voice inputted in response to the 
word ("City name, please.") in the area 53 in the request 
message SM. is stored in an area 72 in a third hierarchy 35 
42. 

[0067] Next a dictionary, which shows concrete 
addresses associated with the word in the area 72 and 
used for recognizing a voice inputted in response to the 
phrase ("Address, please.") in the area 54 in the request 40 
message SM. is stored in an area 73 in a fourth hierar- 
chy 43. 

[0068] In addition, a dictionary, which shows the area 
codes ("03", "045" and the like) associated with the 
word "area codes" in the message in the area 70 and 45 
used for recognizing a voice inputted in response to the 
phrase ("Area code, please.") in the area 55 in the 
request message SM, is stored in an area 74 in the sec- 
ond hierarchy 41. 

[0069] Next, a dictionary, which shows the area codes so 
("1 11", "987" and the like) associated with the word in 
the area 74 and used for recognizing a voice inputted in 
response to the phrase ("Area code, please.") in the 
area 56 in the request message SM, is stored in an area 
75 in the third hierarchy 42. 55 
[0070] Further, a dictionary, which shows telephone 
numbers ("2345", "9876" and the like) associated with 
the word in the area 75 and used for recognizing a voice 



inputted in response to the phrase ("Remaining part of 
the phone number, please.") in the area 57 in the 
request message SM, is stored in an area 76 in the 
fourth hierarchy 43. 

[0071 ] In addition, a dictionary, which shows concrete 
addresses associated with the word "registered 
addresses" and the word "recently retrieved addresses" 
in the messages in the area 70 and used for recognizing 
a voice inputted in response to the phrase ("Address, 
please.") in the area 58 in the request message SM, is 
stored in an area 77 in the second hierarchy 41. 
[0072] Next, a dictionary, which shows the concrete 
words " OO". "XX". "aa", "♦ ♦", "©©" and "the oth- 
ers" associated with the word in the area 77 and used 
for recognizing a voice inputted in response to the 
phrase ("O O. XX, aa, ♦ © © or the others?") in 
the area 59 in the request message SM, is stored in an 
area 78 in the third hierarchy 42. 
[0073] In addition, a dictionary, which shows the con- 
crete words "##V"AA", X "on" and "00" associated 
with the word in the area 77 and used for recognizing a 
voice inputted in response to the phrase ("•+, AA, w, 
do or 00?") in the area 60 in the request message SM, 
is stored in an area 79 in the third hierarchy 42. 
[0074] Next, a dictionary, which shows the words "sta- 
tion", "highway facility", "amusement park", "golf 
course" "ski area" and The others" associated with the 
word "genre" in the message in the area 70 and used for 
recognizing a voice inputted in response to the phrase 
(" Station, highway facility, amusement park, golf course, 
ski area or the others?") in the area 61 in the request 
message SM, is stored in the area 79 in the second 
hierarchy 41 . 

[0075] In addition, a dictionary, which shows the 
words "accommodation facility", "hospital", "educational 
facility", "park", "campsite" and "the others" associated 
with the word "genre" in the message in the area 70 and 
used for recognizing a voice inputted in response to the 
phrase ("Accommodation facility, hospital, educational 
facility, park, campsite or the others?") in the area 62 in 
the request message SM, is stored in an area 80 in the 
second hierarchy 41. 

[0076] Further, information suggesting the access to 
the area 71 associated with the word in the area 79, 80 
or 81 and used to wait for voice input using the words in 
the area 71 (real names of the prefectures) in response 
to the information in the area 64 in the request message 
SM is stored in an area 82 in the third hierarchy 42. 
[0077] Next, information suggesting the access to the 
area 72 associated with the word in the area 82 and 
used to wait for voice input by using the words (real 
names of the prefectures) in the area 72 in response to 
the information in the area 65 in the request message 
SM is stored in an area 83 in the fourth hierarchy 43. 
[0078] Next, information suggesting the access to the 
area 73 associated with the word in the area 83 and 
used to wart for voice input by using the words (real 
addresses) in the area 73 in response to the information 
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in the area 66 in the request message SM is stored in an 
area 84 in the fifth hierarchy 44. 
[0079] Here, as is clear from the data structure of the 
recognition words W, as for the recognition words W in 
the hierarchies not higher than the second hierarchy 41 , s 
one recognition word in the upper hierarchy is associ- 
ated with one recognition word W in the lower hierarchy. 
Therefore, the recognition word W in the lower hierarchy 
is not associated with plural recognition words W in the 
upper hierarchy. Therefore, it is not necessary to wait for w 
voice input using all the recognition words W, and thus it 
may be enough to wait for voice input using the words in 
the lower hierarchies associated with the selected 
words in the upper hierarchies. 

[0080] Here, even if a voice "Shinagawa-Ku", for is 
example, is inputted in response to the message "Pre- 
fecture, please." in the request message SM, it is pre- 
ferred to recognize this voice input In order to achieve 
this, when waiting for voice input after the request mes- 
sage SM in the first hierarchy 31 is outputted, not only 20 
the recognition word W in the first hierarchy 40 corre- 
sponding to the outputted request message SM but also 
the respective recognition words in the second, third, 
fourth and fifth hierarchies 41 , 42, 43 and 44 associated 
with the recognition word W in the first hierarchy 40 may 25 
be referred to. 

[0081 ] Similarly to this, when waiting for voice input 
after the request message SM in the second hierarchy 
32 associated with the request message SM in the first 
hierarchy, not only the recognition word W in the second 30 
hierarchy 41 corresponding to the outputted request 
message SM but also the respective recognition words 
in the third, fourth and fifth hierarchies 42, 43 and 44 
associated with the recognition word W in the second 
hierarchy 41 may be referred to. 35 
[0082] Further, when waiting for voice input after the 
request message SM in the third hierarchy 33 associ- 
ated with the request message SM in the second hierar- 
chy 32 selected previously is outputted, not only the 
recognition word W in the third hierarchy 42 correspond- ao 
ing to the outputted request message SM but also the 
respective recognition words W in the fourth and fifth 
hierarchies 43 and 44 associated with and according to 
the recognition word W in the third hierarchy 42 may be 
referred to. 45 
[0083] Next, the information retrieval process accord- 
ing to the present invention using the request messages 
SM and the recognition words W having the data struc- 
ture shown in FIGS. 2A and 2B will be described with 
reference to the flowcharts shown in FIGS.. 3 through so 
12. Here, in the respective flowcharts, "first request 
voice is outputtecT, for example, means that a voice cor- 
responding to the message in the first hierarchy 31 in 
the request messages SM is outputted. Moreover, the 
operations shown in the respective flowcharts are per- ss 
formed by CPU 6 by reading out and executing the con- 
trol programs stored in the DVD-ROM disk DK. 
[0084] As shown in FIG. 3, in the information retrieving 



process of the present embodiment, at first, when an 
ignition key or the like of a vehicle is turned on, a judg- 
ment is made as to whether or not the power source of 
the vehicle navigation device S is turned on (step S1). 
Then, if the power source is not turned on (step S1; 
NO), the turnings of the power source is waited, and if 
the power source is turned on (step S1 ; YES), the initial 
setting including initialization of the RAM 8 and the like 
is executed (step S2). 

[0085] Thereafter, if an information retrieval mode is 
started by an input operation via the input unit 1 0 or the 
like (step S3), the zeroth request voice "Where are you 
gang?" is outputted through the speaker 23 (step S4). 
[0086] Next, a judgment is made as to whether or not 
voice input responding to the zeroth request voice 
(hereinafter, a voice input in response to respective 
request voices is simply referred to as "response") is 
executed (step SS). W a response is made (step S5; 
YES), a content of the response is recognized by the 
voice recognition decoder 21 (step S8), and then the 
hierarchy of the recognition word W corresponding to 
the content of the response is judged (step S9). The 
detail of the step S9 will be described later. 
[0087] On the other hand, if no response is made for 
a predetermined time set previously in the judgment at 
step S5 (step S5; NO), the first request voice "One of 
prefecture, area code, registered address, recently 
retrieved address or genre, please." is outputted 
through the speaker 23 (step S6). A judgment is then 
made as to whether or not a response is made (step 
S7). If no response is made for a predetermined time 
(step S7; NO), it is regarded that the driver does not 
want to execute the information retrieval process so that 
the information retrieval process is ended. If a response 
is made at step S7 (step S7; YES), the sequence goes 
to step S8 to recognize the content of the response, and 
goes to step S9. 

[0088] Next, the hierarchy judgment at the step S9 will 
be described in detail with reference to FIG. 4. 
[0089] In the hierarchy judging process at the step 39, 
at first a judgment is made as to whether or not the 
response at the step S5 is the word included in the first 
hierarchy 40 in the recognition words W (step S10). If 
the response is the word included in the first hierarchy 
40 (step S10; YES), the sequence goes to step S20 
described later. 

[0090] On the contrary, H the response is not the word 
included in the first hierarchy 40 (Step S10; NO) in the 
judgment at step S10, a judgment is made as to 
whether or not the response at step S5 is a real name 
representing a prefecture(for example, "Tokyo", "Kana- 
gawa" or the like) (step S1 1). 
[0091 ] If the response is a real name representing the 
prefecture (step S1 1 ; YES), the sequence goes to step 
S32 descrtoed later. If the response is not a real name 
representing a prefecture (step S1 1 ; NO), a judgment is 
made as to whether or not the response at step S5 is a 
real name representing a city name (for example, "Shi- 
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nagawa-Ku", "Yokohama-Shi" or the like) (step S12). 
[0092] If the response is a real name representing a 
city (step S12; YES), the sequence goes to step S73. If 
the response is not a real name representing a city (step 
S12; NO), a judgment is made as to whether or not the 
response at S5 is a real name representing the facilities 
or places (for example, Tokyo Dome", "Yokohama Sta- 
dium" or the like) (step S13). 
[0093] If the response is a real name representing the 
facilities or places (step S13; YES), in order to display a 
map where the facility or place exists, a map including 
the facility or place is retrieved, and map data corre- 
sponding to the retrieved map are read out from the 
DVD-ROM disk DK and displayed (step S17). Then, the 
process is ended. 

[0094] On the other hand, if the response at S5 is nei- 
ther a facility name nor a place name in the judgment at 
step S13 (step S13; NO), a judgment is made as to 
whether or not the response at S5 is a number 
(numeral) representing an area code of a telephone 
number (for example, "03", "045" or the like) (step S14). 
[0095] If the response is a number representing an 
area code (step S14; YES), the sequence goes to step 
S51. If the response is not a number representing an 
area code (step S14; NO), a judgment is made as to 
whether or not the response at S5 is a real name repre- 
senting the destination spot registered previously (for 
example "China town", "Roppongi" or the like) (step 
S15). 

[0096] If the response is the registered destination 
spot name (step S15; YES), the sequence goes to step 
S17 so that a map is retrieved arid displayed. If the 
response is not the registered destination spot name 
(step S15; NO), a judgment is made as to whether or 
not the response at S5 is a real name representing the 
place which has been recently retrieved and stored 
(step S16). 

[0097] If the response is the recently retrieved place 
(step S16; YES), the sequence goes to step S17 so that 
a map is retrieved and displayed. If the response is not 
the retrieved place (step S16; NO), the sequence goes 
to step S6 so that the aforementioned process is 
repeated. 

[0098] Next, the description will be given of a process 
executed when ttte judgement in step S 1 0 results in that 
the response at step S5 is a content included in the first 
hierarchy 40, with reference to FIG. 5. 
[0099] Asshownin FIG. 5, if the response at S5 is a 
content included in the first hierarchy 40 in the judgment 
at step S10 (step S10; YES), a judgment is made as to 
whether or not the response is the word "Prefecture" 
(step S20). If the response is the word "Prefecture" 
(step S20; YES), the sequence goes to S25 descrfoed 
later. 

[0100] On the other hand, if the response is not the 
word "Prefecture" (step S20; NO), a judgment is made 
as to whether or not the response at S5 is the word 
"Area code" (step S21). If the response is the word 



"Area code" (step $21 ; YES), the sequence goes to step 
S47 described later. 

[0101] If the response is not the word "Area code" 
(step S21; NO), a judgment is made as to whether or 
5 not the response at S5 is the word "Registered address" 
(step S22). If the response is the word "Registered 
address" (step S22; YES), the sequence goes to S90 
described later. 

[0102] If the response is not the word "Registered 
io address" (step S22; NO), a judgment is made as to 
whether or not the response at S5 is the word "Genre" 
(step S23). If the response is the word "Genre" (step 
S23; YES), the sequence goes to step S59 described 
later. 

is [01 03] If the response is not the word "Genre" (step 
S23; NO), a judgment is made that the response at S5 
is "Recently retrieved place" (step S24). and the 
sequence goes to step S100 described later. 
[0104] Next the description will be given of a process 

20 in the case where the response at step S5 is the word 
"Prefecture" in the above step S20 with reference to 
FIG. 6. 

[0105] As shown in FIG. 6. if the response at step S5 
is the word "Prefecture" in the judgment at step S20 

25 (step S20; YES), a parameter i, which represents a 
number of times that the request message "Prefecture, 
please." is outputted. is initialized (step S25), and the 
second request voice "Prefecture, please." is outputted 
through the speaker 23 (step S26). 

30 [01 06] Then, a judgment is made as to whether or not 
a response is made (step S27). If no response is made 
for a predetermined time (step S27; NO), the parameter 
i is incremented only by one (step S28). and a judgment 
is made as to whether or not the value of the increased 

35 parameter i is "2" (step S29). If the value is "2" (step 
S29; YES), this means that a response is not made 
even after the request message "Prefecture, please." is 
outputted twice. Therefore, a judgment is made that the 
driver does not want to retrieve information so that the 

40 process is ended. 

[0107] On the other hand, if the parameter i is not "2" 
in the judgment at step S29, the sequence returns to 
step S26 in order to again output the request message 
"Prefecture, pleasa". 

45 [0108] If a response is made to the request message 
"Prefecture, pleasa" in the judgment at step S27 (step 
S27; YES), the response is recognized by the voice rec- 
ognition decoder 21 (step S30), and the hierarchy of the 
recognized content is determined (step S31). The 

so detailed process at step S31 will be described later. 
[01 09] When the hierarchy of the response content 
recognized at step S30 is determined, the third request 
voice "City name, please." is outputted through the 
speaker 23 (step S32). 

55 [0110] Then, a judgment is made as to whether or not 
a response is made (step S33). If no response is made 
for a predetermined time (step S33; NO), a map includ- 
ing the city represented by the word is retrieved based 
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on the word representing the crty name in the content 
recognized at step S30. and map data corresponding to 
the retrieved map are read out from the DVD-ROM disk 
DK and displayed (step S34). Then, the process is 
ended. 

[0111] On the other hand, if a response is made to the 
request message "City name, please." in the judgment 
at step S33 (step S33; YES), the response is recog- 
nized by the voice recognition decoder 21 (step S35). 
and the hierarchy of the recognized content is deter- 
mined (step S36). The detailed process at step S36 will 
also be described later. 

[01 12] If the hierarchy of the response content recog- 
nized at step S35 is determined, the fourth request 
voice "Address, please." is outputted through the 
speaker 23 (step S3 7). 

[01 13] Then, a judgment is made as to whether or not 
a response is made (step S38). If no response is made 
for a predetermined time (step S38; NO), a map includ- 
ing the city represented by the word is retrieved based 
on the word representing the city in the content recog- 
nized at step S35, and map data corresponding to the 
retrieved map are read out from the DVD-ROM disk DK 
and displayed (step S39). Then, the process is ended. 
[0114] On the other hand, if a response is made to the 
request message "Address, please." in the judgment at 
step S38 (step S38; YES), the response is recognized 
by the voice recognition decoder 21 (step S40), and the 
sequence goes to step S17 so that the map data are 
retrieved and displayed based on the recognized con- 
tent. 

[01 1 5] Next, the description will be given of the con- 
tent of the hierarchy determination process at the steps 
S31 and S36 with reference to FIGS. 7A and 7B. 
[01 1 6] At first the description will be given as to the 
content of the hierarchy determination process at step 
S3 1 with reference to FIG. 7A. First, a judgment is made 
as to whether or not the response at step S27 is a real 
name representing a prefecture (step S42). If the 
response is a real name representing the prefecture 
(step S42; YES), the sequence goes to step S32 so that 
the aforementioned operation is repeated. On the other 
hand, if the response is not a real name representing a 
prefecture (step S42; NO), a judgment is made as to 
whether or not the response at step S27 is a real name 
representing a city name (step S43). If the response is 
a real name representing a city name (step S43; YES), 
the sequence goes to step S37 so that the aforemen- 
tioned operation is repeated. On the other hand, if the 
response is not a real name representing a city name 
(step S43; NO), a judgment is made as to whether or 
not the response at step S27 is a real name represent- 
ing a facility name or a place name (step S44). if the 
response is a real name representing a facility name or 
a place name (step S44; YES), the sequence goes to 
step S17 so that map data are retrieved based on the 
facility name or the place name, and a corresponding 
map is displayed. If the response is not a real name rep- 



resenting a facility name or a place name (step S44; 
NO), the sequence goes to step S25 so that the afore- 
mentioned operation is repeated. 
[0117] Next, the description will be given as to the 

5 content of the hierarchy determination process at step 
S36 with reference to FIG. 7B. At first, a judgment is 
made as to whether or not the response at step S33 is 
a real name representing a city name (step S45). if the 
response is a real name representing a city name (step 

w S45; YES), the sequence goes to step S37 so that the 
aforementioned operation is repeated, if the response is 
not a real name representing a city name (step S45; 
NO), a judgment is made as to whether or not the 
response at step S33 is a real name representing a 

'5 facility name or a place name (step S46). if the 
response is a real name representing a facility name or 
a place name (step S46; YES), the sequence goes to 
step S17 so that map data are retrieved based on the 
facility name or the place name, and a corresponding 

» map is displayed. On the other hand, if the response is 
not a real name representing a facility name or a place 
name (step S46; NO), the sequence goes to step S25 
so that the aforementioned operation is repeated. 
[01 18] Next, the description will be given of the proc- 

!5 ess executed when it is determined in step S21 that the 
response at step S5 is the word "Area code", with refer- 
ence to FIG. 8. 

[0119] As shown in FIG. 8, if the response at step S5 
is the word "Area code" in the judgment at step S21 

v (step S21; YES), the first request voice "Area code, 
please." is outputted through the speaker 23 (step S47). 
[Q1 20] Then, a judgment is made as to whether or not 
a response is made (step S48). If no response is made 
for a predetermined time (step S48; NO), the sequence 

5 again returns to step S47 so that the first request voice 
"Area code, please." is outputted. if a response is made 
(step S48; YES), the response is recognized by the 
voice recognition decoder 21 (step S49), and a judg- 
ment is made as to whether or not the recognized con- 

o tent is an area code (step S50). 

[0121] if the content is not an area code (step S50; 
NO), the sequence again returns to step S47 so that the 
second request voice "Area code, please." is outputted. 
If the content is an area code (step S50; YES), the third 

5 request voice "City telephone number, please." is out- 
putted through the speaker 23 (step S51). 
[0122] Then, a judgment is made as to whether or not 
a response is made (step S52). if no response is made 
for a predetermined time (step S52; NO), the sequence 

7 again returns to step S51 so that the third request voice 
"City telephone number, please." is outputted. When a 
response is made (step S52; YES), the response is rec- 
ognized by the voice recognition decoder 21 (step S53), 
and a judgment is made as to whether or not the recog- 

> nized content is a city telephone number (step S54). 
[0123] If the content is not a city telephone number 
(step S54; NO), the sequence again returns to step S51 
so that the third request voice "City telephone number, 
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please." is outputted. If the content is a city telephone 
number (step S54; YES), the fourth request voice 
"Remaining part of the phone number, please." is out- 
putted through the speaker 23 (step S55). 
[0124J Then a judgment is made as to whether or not s 
a response is made (step S56). If no response is made 
for a predetermined time (step S56; NO), the sequence 
again returns to step S55 so that the fourth request 
voice "Remaining part of the phone number, please." is 
outputted. If a response is made (step S56; YES), the w 
response is recognized by the voice recognition 
decoder 21 (step S57), and a judgment is made as to 
whether or not the recognized content is the remaining 
part of the number (step S58). 

[0125] tf the content is not the remaining part of the 75 
number (step S58; NO), the sequence again returns to 
step S55 so that the fourth request voice "Remaining 
part of the number, please." is outputted. If the content 
is the remaining part of the number (step S58; YES), the 
sequence returns to step S17 so that map data are 20 
retrieved based on the inputted telephone number 
(steps S48, S52 and S56) and a corresponding map is 
displayed. 

[0126] Next, the description will be given of the proc- 
ess executed when it is determined at the step S23 that 2s 
the response at step S5 is the word "genre name", with 
reference to FIG. 9. 

[0127] As shown in FIG. 9, if the response at step S5 
is the word "Genre" in the judgment at step S23 (step 
S23; YES), the first segment of the second request so 
voice corresponding to the genre name "Station, 
amusement park, freeway, golf course, ski area or the 
others?" is outputted through the speaker 23 (step S59). 
[01 28] Then, a judgment is made as to whether or not 
a response is made (step S60). If no response is made 35 
for a predetermined time (step S60; NO), the sequence 
goes to step S78 described later. 
[01 29] If a response is made in the judgment at step 
S60 (step S60; YES), the response is recognized by the 
voice recognition decoder 21 (step S61). and a judg- 40 
menf is made as to whether or not the recognized con- 
tent is the word "Theothers" (step S62). If the content is 
the word "The others" (step S62; YES), the second seg- 
ment of the second request voice corresponding to the 
genre name "Accommodation facility, hospital, educa- 45 
tional facility, park, campsite, or the others?" is output- 
ted through the speaker 23 (step S78). 
[0130] Then, a judgment is made as to whether or not 
a response is made (step S79). If no response is made 
for a predetermined time (step S79; NO), the sequence so 
goes to step S82 described later. 
[01 31 ] Ha response is made in the judgment at step 
S79 (step S79; YES), the response is recognized by the 
voice recognition decoder 21 (step S80). and a judg- 
ment is made as to whether or not the recognized con- 55 
tent is the word "The others" (step S81 ). If the content is 
the wad "The others" (step S81; YES), the third seg- 
ment of the second request voice corresponding to the 



genre name "Resort facility, public office, ferry terminal 
or airport?" is outputted through the speaker 23 (step 
S82). 

[0132] TTien, a judgment is made as to whether or not 
a response is made (step S83). If no response is made 
for a predetermined time (step S83; NO), the sequence 
returns to the step S59 so that the aforementioned oper- 
ation is repeated. 

[01 33] If a response is made in the judgment at step 
S83 (step S83; YES), the response is recognized by the 
voice recognition decoder 21 (step S84), and the 
sequence goes to step S63. 

[01 34] If the recognized content is not the word The 
others" in the judgment at step S62 or S81 (step S62; 
NO or S81; NO), the third request voice "Prefecture, 
please." is outputted through the speaker 23 (step S63). 
[01 35] Then, a judgment is made as to whether or not 
a response is made (step S64). If no response is made 
for a predetermined time (step S64; NO), the sequence 
goes to step S67. ff a response is made (step S64; 
YES), the response is recognized by the voice recogni- 
tion decoder 21 (step S65), and the hierarchy of the rec- 
ognized content is determined (step S66). The detailed 
process at step S66 will be described later. 
[0136] If the hierarchy of the response content recog- 
nized at step S66 is determined, the fourth request 
voice "City name, please." is outputted through the 
speaker 23 (step S67). 

[0137] Then, a judgment is made as to whether or not 
a response is made (step S68). If a response is made 
(step S68; YES), the response is recognized by the 
voice recognition decoder 21 (step S71), and the hierar- 
chy of the recognized content is determined (step S72). 
The detailed process at step S72 will be described later. 
[0138] On the other hand, if a response is not made 
for a predetermined time in the judgment at step S68 
(step S68; NO), a judgment is made as to whether or 
not that the response is recognized at the step S65 
(step S69). If the response is recognized (step S69; 
YES), a map including the city represented by the word 
is retrieved based on the recognized word representing 
the city name, and map data corresponding to the 
retrieved map are read out from the DVD-ROM disk DK 
so as to be displayed (step S70). Then, the process is 
ended. 

[01 39] On the other hand, if the response is not recog- 
nized in the judgment at step S69 or the hierarchy deter- 
mination is completed at step S72, the fifth request 
voice "Address or facility name, please." is outputted 
through the speaker 23 (step S73). 
[0140] Then, a judgment is made as to whether or not 
a response is made (step S74). If no response is made 
for a predetermined time (step S74; NO), a judgment is 
made as to whether or not the response is recognized at 
the step S71 (step S75). If the response is recognized 
(step S75; YES), a map including the city represented 
by the word is retrieved based on the recognized word 
representing the city name, and map data correspond- 
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ing to the retrieved map are read out from the DVD- 
ROM disk DK and displayed (step S70). Then, the proc- 
ess is ended. 

[0141 ] On the other hand, if the response is not recog- 
nized in the judgment at step S75 (step S75; NO), a 
judgment is made as to whether or not the response is 
recognized at the step S65 (step S76). If the response 
is recognized (step S76; YES), a map including the city 
represented by the recognized word is retrieved based 
on the word representing the city name, and map data 
corresponding to the retrieved map are read out from 
the DVD-ROM disk DK and displayed (step S70). Then, 
the process is ended. 

[0142] If the response is not recognized in the judg- 
ment at step S76 (step S76; NO), the sequence returns 
to the step S73 so that the aforementioned operation is 
repeated. 

[0143] Further, if a response is made in the judgment 
at step S74 (step S74; YES), the response is recog- 
nized by the voice recognition decoder 21 (step S77), 
and the sequence returns to step S17 so that map data 
are retrieved based on the inputted address or facility 
name and a corresponding map is displayed. 
[0144] Next the content of the hierarchy determina- 
tion process at the steps S66 and S72 will be described 
with reference to FIGS. 1 0A and 1 0B. 
[0145] At first the description will be given as to the 
content of the hierarchy determination process at step 

566 with reference to FIG. 10A. First a judgment is 
made as to whether or not the response at step S64 is 
a real name representing a city, town or village name 
(step S85). If the response is a real name representing 
a city name (step S85; YES), the sequence goes to step 

567 so that the aforementioned operation is repeated. 
On the other hand& if the response is not a real name 
representing a city name (step S85; NO), a judgment is 
made as to whether or not the response at step S64 is 
a real name representing a city name (step S86). If the 
response is a real name representing a city name (step 
S86; YES), the sequence goes to step S73 so that the 
aforementioned operation is repeated. If the response is 
not a real name representing a city name (step S86; 
NO), a judgment is made as to whether or not the 
response at step S64 is a real name representing a 
facility name or a place name (step S87). If the 
response is a real name representing a facility name or 
a place name (step S87; YES), the sequence goes to 
step S17 so that map data are retrieved based on the 
facility or place name and a corresponding map is dis- 
played. If the response is not a real name representing 
the a facility name or a place name (step S87; NO), the 
sequence goes to step S63 so that the aforementioned 
operation is repeated. 

[0146] Next the description will be given as to the 
content of the hierarchy judging process at step S72 
with reference to FIG. 10B. At first, a judgment is made 
as to whether or not the response at step S68 is a real 
name representing a city name (step S88). If the 



response is a real name representing a city name (step 
S88; YES), the sequence goes to step S73 so that the 
aforementioned operation is repeated. On the other 
hand, if the response is not a real name representing a 

5 city name (step S88; NO), a judgment is made as to 
whether or not the response at step S68 is a real name 
representing a facility name or a place name (step S89). 
If the response is a real name representing a facility 
name or a place name (step S89; YES), the sequence 

w goes to step S17 so that map data are retrieved based 
on the facility or place name and a corresponding map 
is displayed. If the response is not a real name repre- 
senting a facility name or a place names (step S89; 
NO), the sequence goes to step S73 so that the afore- 

is mentioned operation is repeated. 

[0147] Next the process executed when it is deter- 
mined at the step S22 that the response at step S5 is a 
word "Registered address" will be described with refer- 
ence to FIG. 11. 

» [0148] As shown in FIG. 11, if the response at step S5 
is the word "Registered address" (step S22; YES) r the 
second request voice "Address, please." is outputted 
through the speaker 23 (step S90). 
[01 49] Then, a judgment is made as to whether or not 

s a response is made (step S91). If no response is made 
for a predetermined time (step S91 ; NO), the sequence 
goes to step S93 described later. On the other hand, if a 
response is made (step S91 ; YES), the response is rec- 
ognized by the voice recognition decoder 21 (step S92), 

w and the hierarchy determination process similar to step 
S31 is executed. 

[01 50] On the other hand, if no response is made for 
a predetermined time in the judgment at step S91 (step 
S91; NO), the first segment of the third request voice 
s corresponding to the registered address "O O. XX. 
aa, ♦ ♦ , ® © or the others?" is outputted through the 
speaker 23 (step S93). 

[01 51 ] Then, a judgment is made as to whether or not 
a response is made (step S94). If no response is made 

o for a predetermined time (step S94; NO), the sequence 
goes to step S97 described later. 
[0152] If a response is made in the judgment at step 
S94 (step S94; YES), the response is recognized by the 
voice recognition decoder 21 (step S95). and a judg- 

5 ment is made as to whether or not the recognized con- 
tent is the word 'The others" (step S96). H the content is 
not the word "The others" (step S96; NO), the sequence 
goes to step S31. If the content is the word "The others" 
(step S96; YES), the second segment of the third 

J request voice corresponding to the registered address 
AA, v v, no or 00?" is outputted through the 
speaker 23 (step S97). 

[01 53] Then, a judgment is made as to whether or not 
a response is made (step S98). If no response is made 
s for a predetermined time (step S98; NO), the sequence 
returns to the step S90 so that the aforementioned oper- 
ation is repeated. 

[0154] If a response is made in the judgment at step 
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S98 (step S98; YES), the response is recognized by the 
voice recognition decoder 21 (step S99), and the hierar- 
chy determination at step S31 is executed. 
[01 55] Next, the process to be executed after the proc- 
ess at the step S24 will be described with reference to 
FIG. 12. 

[0156] As shown in FIG. 12, rf a Judgment is made at 
step S24 that the response at step S5 is the word 
"Recently retrieved address", the second request voice 
"Address, please." is outputted through the speaker 23 
(stepSlOO). 

[01 57] Then, a judgment is made as to whether or not 
a response is made (step S101). If no response is made 
for a predetermined time (step S101; NO), the 
sequence goes to step S103 described later. On the 
other hand, if a response is made (step S1 01 ; YES), the 
response is recognized by the voice recognition 
decoder 21 (step S102), and the hierarchy determina- 
tion process similar to that at the step S31 is executed. 
[0158] If no response is made for a predetermined 
time in the judgment at step S101 (step S101 ; NO), the 
first segment of the third request voice corresponding to 
the recently retrieved place "OO. XX, aa, ♦ ♦, @© 
or the others?" is outputted through the speaker 23 
(step S103). 

[01 59] Then, a judgment is made as to whether or not 
a response is made (step S104). If no response is made 
for a predetermined time (S104; NO), the sequence 
goes to step S1 07 described later. 
[01 60] H a response is made in the judgment at step 
S104 (step S104; YES), the response is recognized by 
the voice recognition decoder 21 (step S105), and a 
judgment is made as to whether or not the recognized 
content is the word "The others" (step S1 06). If the con- 
tent is not the word "The others" (step S106; NO), the 
sequence goes to step S31. ff the content is the word 
"The others" (step S106; YES), the second segment of 
the third request voice corresponding to the recently 
retrieved place " ••, AA, vv, dd or 00?" is outputted 
through the speaker 23 (step S107). 
[01 61 ] Then, a judgment is made as to whether or not 
a response is made (step S108) . If no response is 
made for a predetermined time (step S108; NO), the 
sequence returns to the step S100 so that the afore- 
mentioned operation is repeated. 
[0162] If a response is made in the judgment at step 
S108 (step S108; YES), the response is recognized by 
the voice recognition decoder 21 (step S109), and the 
aforementioned hierarchy judgment at step S31 is exe- 
cuted. 

[01 63] As described above, according to the informa- 
tion retrieval process executed in the vehicle navigation 
device S of the invention, since a hierarchy of inputted 
voice information is judged and a destination spot is 
retrieved based on the judged hierarchy, it is possible to 
retrieve the destination spot in the order of hierarchies, 
or to retrieve the destination spot while skipping one or 
plural hierarchies and shifting from a hierarchy to a hier- 



archy, for example. 

[01 64] In addition, the respective recognition words W 
belonging to the n+1 (n: natural number in a range of 2 
to 4) hierarchy are associated with only one of the rec- 

5 ognition words W included in the n hierarchy. Namely, if 
the recognition words W in the upper hierarchies are dif- 
ferent, the candidate information of recognition words W 
in the lower hierarchy are different. Therefore, the hier- 
archical structure can be constituted to include plural 

10 types of recognition words W. 

P)1 65] Further, rf a judgment is made that the hierar- 
chy of voice information inputted in response to the 
request message SM in the p-th hierarchy (p: natural 
numbers not more than 5) is the p-th hierarchy, the 

is request message SM for inputting voice information 
belonging to the (p+1)-th hierarchy is outputted through 
the speaker 23. If a judgment is made that the hierarchy 
of the voice information inputted in response to the 
request message SM in the p-th hierarchy is (p+q)-th 

» (p+q: natural numbers not more than 4) hierarchy, the 
request message SM for inputting voice information 
belonging to (p+q+1)-th hierarchy is outputted through 
the speaker 23. Therefore, a destination spot can be 
retrieved in the order of the hierarchy structure, or a 

s destination spot can be retrieved while skipping one or 
plural hierarchies. 

[01 66] Furthermore, if voice information belonging to 
a hierarchy represented by an outputted request mes- 
sage SM is not inputted, a request message SM for 

to requesting the input of voice information in one-level 
lower hierarchy with respect to the former request mes- 
sage SM is outputted. As a result, a desired destination 
spot can be retrieved quickly. 
[01 67] In addition, since recognition word W belonging 

5 to the third hierarchy 42 corresponding to the registered 
address or recently retrieved address is cfivided into plu- 
ral segments to be outputted, a time required for output- 
ting one request message SM can be shortened. 
Moreover, desired voice information can be inputted 

o without the need to output a request message SM cor- 
responding to all the recognition words W belonging to 
one hierarchy. 

[01 68] Further, since information can be inputted and 
outputted by a voice, the convenience of the information 

5 retrieval process is further improved. 

[01 69] In addition, in the recognition words W shown 
in FIG. 2, if one recognition word W in the first hierarchy 
40 is selected, for example, voice input is waited for the 
recognition words belonging to the hierarchies not 

J higher than the second hierarchy 41 by using only the 
recognition words W associated with the recognition 
words W in the first hierarchy 40. As a result, a number 
of the recognition words W for waiting can be reduced, 
and erroneous recognition of responses can be 

5 avoided. 

[01 70] Further, as for the recognition words W in each 
hierarchy, their frequency of use may be recorded, and 
recognition words W, which are used more frequently. 
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. may have priority in use for waiting, or recognition words 
W, whose content is closer to the contents of recogni- 
tion words W currently used for waiting, may have prior- 
ity in use for the recognition of responses. As a result, a 
number of the recognition words W used in recognizing 5 
the responses may be further reduced, and erroneous 
recognition of responses can be further reduced. 
[0171] Here, the above embodiment described the 
case where the present invention is applied to the vehi- 
cle navigation device S, but the present invention can 10 
also be applied to an aircraft navigation device and a 
vessel navigation device. 

[0172] An information retrieving apparatus (S) is 
advantageously used in a voice operation of a vehicle 
navigation system. The apparatus includes a storage 75 
unit (DK, 8) for storing the plural pieces of the candidate 
information composing a hierarchical structure including 
m hierarchies (m is a natural number not less than 2), 
and the apparatus retrieves a target information from 
the hierarchical structure. The apparatus includes an 20 
input unit (200) for inputting information, a judging unit 
(6) for judging a correspondence of the inputted infor- 
mation with one of the plural pieces of the candidate 
information and for judging the hierarchy of the candi- 
date information if the correspondence is obtained, and 2s 
a retrieving unit (6) for retrieving one of the plural pieces 
of the candidate information as a target information 
based on a judged result of the judging unit. 

Claims 30 

1. An information retrieving apparatus (S) for retriev- 
ing target information from plural pieces of candi- 
date information, comprising: 

35 

a storage means (DK, 8) for storing the plural 
pieces of the candidate information in a hierar- 
chical structure including m hierarchies (m is a 
natural number not less than 2); 
an input means (200) for inputting information; 40 
a judging means (6) for judging a correspond- 
ence of the inputted information with one of the 
plural pieces of the candidate information and 
for judging the hierarchy of the candidate infor- 
mation if the correspondence is obtained; and 45 
a retrieving (6) means for retrieving one of the 
plural pieces of the candidate information as a 
target information based on a judged result of 
the judging means. 

SO 

2. An information retrieving apparatus according to 
claim 1. wherein the hierarchical structure is 
arranged such that each piece of the candidate 
information belonging to (rn-l)-th hierarchy (n is a 
natural number and n<m-l) is associated with one ss 
of the plural pieces of the candidate information 
belonging to n-th hierarchy. 



3. An information retrieving apparatus according to 
claim 1 or 2, further comprising an output means 
(22, 23) for outputting input request information 
which requests a user to input an input information 
corresponding to the candidate information belong- 
ing to one hierarchy of the hierarchical structures, 
wherein the output means comprises: 

means for outputting the input request informa- 
tion requesting the input of the candidate infor- 
mation belonging to the (p* 1 )-th hierarchy if the 
candidate information belonging to the p-th 
hierarchy is inputted in response to the input 
request information requesting the input of the 
candidate information belonging to the p-th 
hierarchy (p is a natural number and p <m-1); 
and 

means for outputting the input request informa- 
tion requesting the input of the candidate infor- 
mation belonging to the (p*q+1)-th hierarchy if 
the candidate information belonging to the 
(p+q>th hierarchy is inputted in response to the 
input request information requesting the input 
of the candidate information belonging to the p- 
th hierarchy (q is a natural number and 
(p+q)<m-t). 

4. An information retrieving apparatus according to 
claim 3, wherein said output means further com- 
prises means for outputting the input request infor- 
mation requesting the input of the candidate 
information in r-th hierarchy (r is a natural number 
and r<m- 1) rf no candidate information is inputted 
for a predetermined time in response to input 
request information requesting the input of the can- 
didate information belonging to the r-th hierarchy. 

5. An information retrieving apparatus according to 
claim 3 or 4' wherein the candidate information 
comprises a plurality of candidate information 
groups each including the plural pieces of the can- 
didate information in one hierarchy, wherein the 
candidate information included in one candidate 
information group is different from the candidate 
information included in another candidate informa- 
tion groups, and wherein, if no input information 
corresponding to the candidate information is input- 
ted for a predetermined time in response to input 
request information requesting the input of the can- 
didate information included in one candidate infor- 
mation group, the output means outputs the input 
request information requesting the input of the can- 
cfidate information included in a candidate informa- 
tion group other than said one candidate 
information group. 

6. An information retrieval apparatus according to 
claim 3. 4 or 5, wherein the output means outputs 
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the input request information in a form of voice, 
wherein the information inputted through the input 
means is voice information, and wherein the input 
means comprises a voice recognition means for 
recognizing a content of the inputted voice informa- 5 
tion. 

7. A method of retrieving target information from plural 
pieces of candidate information composing a hier- 
archical structure including m hierarchies (m is a 10 
natural number not less than 2), wherein the hierar- 
chical structure is arranged such that each piece of 
the candidate information belonging to (n+1)-th 
hierarchy (n is a natural number and n<m-1) is 
associated with one of the plural pieces of the can- is 
didate information included in n-th hierarchy, the 
method comprising the steps of: 

receiving voice information; 
judging a correspondence of inputted voice 20 
information with one of the plural pieces of the 
candidate information and for judging the hier- 
archy of the candidate information if the corre- 
spondence is obtained; and 
retrieving one of the plural pieces of the candi- 25 
date information as a target information based 
on a judged result of the judging step. 

8. An information retrieving apparatus (S) for retriev- 
ing target information from plural pieces of candi- 30 
date information, comprising: 

a storage means (DK.8) for storing the plural 
pieces of the candidate information in a hierar- 
chical structure including a plurality of hierar- 35 
chies; 

an input means (200) for inputting information; 
a determining means (6) for determining the 
candidate information corresponding to the 
inputted information; and ao 
a retrieving means (6) for retrieving one of the 
plural pieces of candidate information which 
belong to the lower hierarchy of the determined 
candidate information and are associated with 
the determined candidate information. 45 
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FIG. 3 
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